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(54) STRAIGHT-CHAIN POLYCARBONATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a straight-chain polycarbonate, which is 
improved in fluidity, gives no deposits to molds when it is injection-molded, and also 
gives good appearance to the molded articles. 

SOLUTION: The straight-chain polycarbonate is produced by using a long- chain 
monoalkylphenol having in average a 1 9-35C alkyl group as an end- terminator, the 
amount of the unreacted long-chain monoalkylphenol being 300 ppm or less, and has 
a viscosity-average molecular weight of 1 3,500-30,000. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
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[Claim(s)] 

[Claim 1]Straight-chairi-shape polycarbonate of the viscosity average molecular 
weight 13,500-30,000 whose amount of long chain monoalkyl phenol unreacted [ that 
an average carbon number is manufactured as a terminal stopper using long chain 
monoalkyl phenol which has an alkyl group of 19-35 ] is 300 ppm or less. 
[Claim 2]The straight-chain-shape polycarbonate according to claim 1 whose 
average carbon numbers of an alkyl group of long chain monoalkyl phenol are 21-25. 



[Translation done.] 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About straight-chain-shape polycarbonate, in more detail, 
when mobility is improved and carries out injection molding, an affix is not looked at 
by the metallic mold, but this invention relates to straight-chain-shape 
polycarbonate also with good appearance of mold goods. 
[0002] 

[Description of the Prior Art]Since it excels in a mechanical physical property 
(especially shock resistant characteristic), an electrical property, transparency, etc., 
in the field with OA equipment, the various electrical-and-electric-equipment fields, 
construction fields, etc., polycarbonate resin is broadly used as engineering plastics. 
[0003]In recent years, further fluid improvement is needed to requests, such as 
thinning of mold goods, enlargement, and improvement in a molding cycle. In order to 
improve the mobility, using long chain alkylphenol as a terminal stopper is known. For 
example, the claim of JP,52-50078,B has the statement of the purport that the 
alkylphenol, carboxylic acid, or acid halide of 8-20 uses it as a terminal stopper in the 
carbon number of an alkyl group. However, if there is a carbon number of an alkyl 
group only of a statement of the acid chloride of 9-17 in an example and a carbon 
number exceeds 20, when rinsing polymerization liquid, a system will emulsify, 
washing will become difficult, and also there is a statement that the heat deflection 
temperature of the obtained polycarbonate resin falls remarkably. The claim of JP,7- 
25871, B has the statement of the purport that the carbon number of an alkyl group 
uses the alkylphenol of 8-30 as a terminal stopper. However, there is a carbon 
number of an alkyl group only of a statement of the alkylphenol of 1 8 in an example. 
[0004]On the other hand, in the polycarbonate obtained as a terminal stopper using 
long chain alkylphenol, when injection molding was performed, the affix was looked at 
by the metallic mold, and mold goods also had a tendency which surface 
nonuniformity tends to generate. 
[0005] 

[Problem(s) to be Solved by the Invention]It was made under such a situation, when 
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mobility is improved and carries out injection molding, an affix is not looked at by the 
metallic mold, but this invention provides straight-chain-shape polycarbonate also 
with good appearance of mold goods. 
[0006] 

[Means for Solving the Problem]In order that this invention person may attain said 
purpose, as a result of repeating research wholeheartedly, long chain monoalkyl 
phenol which has a specific carbon number is used as a terminal stopper, And it 
found out that the purpose of this invention might be suited by adjusting the 
unreacted amount of long chain monoalkyl phenol in obtained polycarbonate. This 
invention is completed based on this knowledge. 
[0007]That is, the gist of this invention is as follows. 

1. Straight-chain-shape polycarbonate of viscosity average molecular weight 13,500- 
30,000 whose amount of long chain monoalkyl phenol unreacted [ that an average 
carbon number is manufactured as a terminal stopper using long chain monoalkyl 
phenol which has an alkyl group of 19-35 ] is 300 ppm or less. 

2. Straight-chain-shape polycarbonate of said one statement whose average carbon 
numbers of alkyl group of long chain monoalkyl phenol are 21-25. 

[0008] 

[Embodiment of the Invention]Below, this invention is explained in detail. Although 
various things are mentioned as straight-chain-shape polycarbonate of this 
invention, it is general formula (I). 
[0009] 
[Formula 1] 

(X l >a CX J >b 



CD 



[0010]The polymer which comes out and has a repeating unit of the structure 

1 2 

expressed is preferred. In the above-mentioned general formula (I), X and X , The 
straight chain shape of the carbon numbers 1-6 and a branched state or annular 
alkyl group are shown, respectively, and as an example, A methyl group, an ethyl 
group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl group, a tert- 
butyl group, n~amyl group, an isoamyl group, n-hexyl group, an isohexyl group, a 

1 2 

cyclopentylic group, a cyclohexyl group, etc. can be mentioned, This X and X may 
be mutually the same, or may differ from each other, a and b show the number of 

1 2 

substitution of X and X , respectively, and are an integer of 0-4. When two or more 

X 1 may be mutually the same, or it may differ, when there are two or more X 1 f and 

2 2 

there are two or more X , two or more X may be mutually the same, or may differ. 
[001 1]Y A single bond, an alkylene group of the carbon numbers 1-8 (for example, a 
methylene group, ethylene, a propylene group, a butylene group, a pliers RIREN 
group, a hexylene group, etc.), An alkylidene group of the carbon numbers 2-8 (for 

http://ww4.ipdl^ 2009/08/24 



0 9-0 8-2 4 ) 0 1 : 54PM;ohtan ) patent office Ob J on (USA) p ; 0334591 582 # 14/ 85 



example, an ethylidene group, an isopropylidene group, etc.), A cyclo alkylene group 
of the carbon numbers 5-15 (for example, a cyclopentylene group, a cyclohexylene 
group, etc.), Cyclo alkylidene groups (for example, a cyclopentylidene group, a 
cyclohexylidene group, etc.), ~S- -SO-, -SO -O- -CO-combination, a formula 

(II-1), or a formula (II— 2) of the carbon numbers 5-15 
[0012] 



[Formula 2] 




• • • CJ I — JL > 




[0013]It comes out and combination expressed is shown. Here, straight-chain-shape 
polycarbonate means what is manufactured without using a branching agent. The 
above-mentioned polymer is usually general formula (III). [0014] 
[Formula 3] 

CX')a (X*)Jt> 



[001 5](X , X , a, b, and Y are the same as the above among a formula.) — it can 
manufacture by making a dihydric phenol expressed and carbonate precursors, such 
as phosgene and a carbonic ester compound, react. Namely, for example in solvents, 
such as a methylene chloride, by the reaction of a dihydric phenol and carbonate 
precursors, such as phosgene, under existence of a publicly known acid acceptor and 
a molecular weight modifier. Or it can manufacture under existence of a solvent or 
absence by an ester exchange reaction of a dihydric phenol and carbonate 
precursors, such as a carbonic ester compound, etc. 

[0016]What that is expressed with said general formula (III) are various as a dihydric 
phenol can be mentioned. It is 2,2-bis(4-hydroxyphenyl)propane especially. [A 
common name and bisphenol A] are preferred. As dihydric phenols other than 
bisphenol A, for example, bis(4-hydroxyphenyl)methane; — 1,1-bis(4-hydroxyphenyl) 
ethane; — bis(4-hydroxypheny!)alkanes, such as 1,2-bis(4-hydroxyphenyl)ethane,. 
l,1-bis(4~hydroxyphenyl)cyclohexane; Bis(4-hydroxyphenyl)cycloalkanes, such as an 
1 ,1-bis(4-hydroxyphenyl)cycJodecane, 4,4-dihydroxydiphenyl, bis(4-hydroxyphenyl) 
oxide, A bis(4-hydroxyphenyl)suIfide, a bis(4-hydroxyphenyl)sulfone, a bis(4- 
hydroxyphenyl)sulfoxide T bis(4~hydroxyphenyl)ether, bis(4-hydroxyphenyl)ketone, etc. 
can be mentioned. In addition, hydroquinone etc. can be mentioned as a dihydric 
phenol. These dihydric phenols may be used independently, respectively, and two or 
more sorts may be mixed and used for them. 

[0017]As carbonic ester, dialkyl carbonate, such as diaryl carbonate, such as 
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diphenyl carbonate, dimethyl carbonate, and diethyl carbonate, etc. can be 
mentioned, for example. In this invention, when making said dihydric phenol and a 
carbonate precursor react and manufacturing polycarbonate, it is indispensable that 
an average carbon number uses long chain monoalkyl phenol which has an alkyl group 
of 19-35 as a terminal stopper (it is also called a molecular weight modifier.). A fluid 
improvement is insufficient in an average carbon number being less than 19, if 35 is 
exceeded, reactivity will be inferior and a loss of long chain monoalky! phenol will 
increase so much. It has an average carbon number of 21-35, and has an average 
carbon number of 21-25 more preferably. 

[00l8]About an average carbon number of the above-mentioned alkyl group 
[ (carbon number of an alkyl group) — it is the sum of product] of (the molar 
fraction). The above-mentioned long chain monoalkyl phenol may be independent, or 
two or more sorts may be combined and it may be used. When combining two or 
more sorts and using, a carbon number of an alkyl group will be expressed with an 
average carbon number. 

[0019]Any may be sufficient although the above-mentioned long chain monoalkyl 
phenol has alt,**, a meta-object, and the Para object as an isomer. Straight chain 
shape and branched state any may be sufficient as a long chain alkyl group. Straight- 
chain-shape polycarbonate of this invention needs to have viscosity average 
molecular weight in the range of 13,500-30,000 from points, such as a mechanical 
strength and a moldability. desirable — 14,000-25,000 — it is the range of 14,500- 
21 ,000 more preferably. The viscosity average molecular weight (Mv) is the value 
which measured viscosity of a methylene chloride solution at 20 **, asked for limiting 
viscosity [eta] from this using an Ubbelohde viscometer, and was computed by a 

~5 0 83 

formula of [eta] =1.23x10 Mv * . 

[0020]Unreacted long chain monoalkyl phenol of straight-chain-shape polycarbonate 
of this invention needs to be 300 ppm or less. What is necessary is to filter 
precipitate of polycarbonate produced with a poor solvent, and just to classify, for 
example in a solution technique, although not limited especially as a method of being 
300 ppm or less. If it exceeds 300 ppm, an affix is looked at by metallic mold of 
injection molding, and appearance of mold goods is not good, either and preferred. It 
is 200 ppm or less preferably, and is less than 100 ppm still more preferably. 
[0021]Straight-chain-shape polycarbonate of this invention may be made to contain 
suitably various additive agents, for example, an antioxidant, a brightness improver, 
lubricant (release agent), fire retardant, dripping inhibitor, other inorganic bulking 
agents, etc. by request in the range by which the purpose of this invention is not 
spoiled. A constituent can be prepared by blending and kneading various additive 
agents to polycarbonate of this invention. A method of a method applied to the usual 
resin composition being able to apply as it is, and using a ribbon blender, a Henschel 
mixer, a Banbury mixer, a drum tumbler, a monopodium or two or more multiaxial 
screw extruders, a ko kneader, etc. as this combination and a kneading method, is 
preferred. Although kneading temperature in particular is not limited, it is usually 
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suitably chosen out of the range of 240-340 **. 

[0022]Thus, an obtained resin composition can be fabricated using the usual forming 
process, for example, injection molding process, compression forming, etc., and mold 
goods can be obtained, 
[0023] 

[Example] Next, although an example explains this invention still in detail, this 
invention is not limited at all by these examples. 

(1) Preparation of long chain monoalkyl phenol [Preparation of long chain monoalkyl 
phenol (a)] To the reactor provided with a baffle and stirring wings, it is a mixture of 
phenol 300 mass part, 1-eicosen, 1-docosene, and 1-tetracosene. [Composition ratio 
(mol %);53.3:40.2:6.5] 105 mass parts [Phenol/olefin =9/1 (mole ratio)] And as a 
catalyst, at a preparation rate of highly acidic polystyrene system sulfonic acid type 
cation resin (Amberlystl 5; made by loam and HASU) 10.5 mass part, reaction raw 
materials and a catalyst were taught and the reaction was performed under stirring in 
120 ** for 3 hours. Distillation under reduced pressure refined after ending reaction, 
and long chain monoalkyl phenol (a) was obtained. The average carbon number of the 
alkyl group of this obtained long chain monoalkyl phenol (a) was 21. 
[0024] [Preparation of long chain monoalkyl phenol (b)] In preparation of the 
aforementioned long chain monoalkyl phenol (a), they are 110 mass parts about 1- 
docosene as an olefin. Using [phenol/olefin =9/1 (mole ratio)], the catalyst amount 
was made into 1 1 mass parts, and also long chain monoalkyl phenol (b) was obtained 
similarly. The average carbon number of the alkyl group of this obtained long chain 
monoalkyl phenol (b) was 22, 

[0025](2) Bisphenol A was dissolved so that bisphenol A concentration might become 
13.5 mass % in the sodium hydroxide solution of preparation 5.6 mass % of 
BORIKABONETO oligomer, and the sodium hydroxide solution of bisphenol A was 
prepared, 

[0026]Phosgene was continuously supplied to 6 mm in inside diameter, and 30 m of 
tube lengths' tubular type reactor with the flow of 4.0 kg/hr by the flow of 41 I. of 
sodium hydroxide solution / hr of this bisphenol A, and 15 1. of methylene chlorides / 
hr. The tubular type reactor has a jacket portion and maintained the temperature of 
reaction mixture at the jacket through cooling water at 40 *# or less, 
[0027]The reaction mixture which came out of the tubular type reactor is 
continuously introduced to a tank reactor with a baffle with a provided with the 
sweepback wing content volume of 40 L, It reacted here by adding 2.8 I. of sodium 
hydroxide solution / hr of bisphenol A, 0.07 I. of 25 mass % sodium hydroxide 
solution / hr, 17 I. of water / hr, and 0.32 I. of 1 mass % triethylamine solution / hr 
further, 

[0028] By extracting continuously the reaction mixture which overflows from a tank 
reactor, and settling it, separation removal of the aqueous phase was carried out, and 
the methylene chloride phase was extracted. Thus, 355g [ L ] /and the chloroformate 
group concentration of the concentration of the obtained polycarbonate oligomer 
were 0.80 mol/l. 
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[0029](3) Manufacture of polycarbonate [Example 1] Two baffle and paddle type 
stirring wings and the jacket for cooling to the 50H, tank reactor which it had 12 I. of 
the above-mentioned oligomer solutions, 9.3 I. of methylene chlorides, 352 g of long 
chain monoalkyl phenol (a), 5.4 ml was taught for triethylamine, the 6,4 mass % 
sodium hydroxide solution 1,720g in which this was made to dissolve 226 mg of 
sodium dithionite was added under stirring, and the reaction was performed for 20 
minutes. Subsequently, the sodium hydroxide solution (what dissolved the bisphenol 
A 992g in the solution made to dissolve NaOH580g and the sodium dithionite 1.98g in 
9.78 I. of water) of bisphenol A was added, and the polymerization reaction was 
carried out for 40 minutes, stirring at 300 rpm. 

[0030]Subsequently, after adding 10 I. of methylene chlorides for dilution, it 
separated into the aqueous phase containing the organic phase which contains 
polycarbonate by settling, superfluous bisphenol A t and sodium hydroxide, and the 
organic phase was extracted from the reactor lower part, and it isolated. In this way, 
the 0,03-mol [/I. ] sodium hydroxide solution of every 15 capacity % and 0.2-N 
chloride washed the methylene chloride solution of the obtained polycarbonate one 
by one to the solution, and washing was repeated with pure water until the electrical 
conductivity in the aqueous phase after washing became subsequently less than to 
0.1 microS/m. 

[0031] After condensing the methylene chloride solution of polycarbonate after the 
end of washing until it became the concentration of 1 50-1 70g/L, the n-hexane of 20 
capacity % was added, the formed precipitate was filtered and dried, and the flake of 
polycarbonate was obtained. Viscosity average molecular weight, Q value, and the 
unreacted amount of Jong chain monoalkyl phenol are measured in the following way 
about the flake, and the result is shown in the 1st table. 

[0032] Property measuring method (a) viscosity average molecular weight (Mv) of a 
poly KABONETO flake 

It is the value which measured the viscosity of the methylene chloride solution at 20 
**, asked for limiting viscosity [eta] from this using the Ubbelohde viscometer, and 

"~5 0 83 

was computed by the formula of [eta] =1.23x10 Mv " . 

(b) Q value (flow value) 

By the melt viscosity measured with the elevated formula flow tester, the melting 
resin amount which flows out from the nozzle of 1 mmphixlOmmL under the pressure 
of 280 ** and 15.7MPa is expressed with a cc/sec unit, it flows with the fall of melt 
viscosity, and the value "Q value" increases. 

(c) The unreacted amount polycarbonate flake 2g of long chain monoalkyl phenol was 
melted in 50 ml of methylene chlorides, 250 ml of acetone was added little by little to 
this, and polymer was deposited. After carrying out suction filtration of this, under [ a 
fixed quantity / concentrate / this / in 20 ml of n-hexane / gas chromatography / 
after constant volume and / (GC) / it condenses and ], The measuring condition is 
as follows. 

[0033]GC main part: — HEWLETT PACKARD HP 6890 column: — the product made 
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by J&WSCIENTIFIC, and DB-1 (0.53 mm [ 15 m x ] phix0.15 micrometer) 
temperature pattern: — a part for 40 **/1 minute maintenance ->40 **/ — a part 
for temperature-up ->120 **/7 minute maintenance ->10 minute/ — temperature- 

up ->330 **/5~rninute maintenance carrier gas: — helium (40cm / — a second — a 

constant a flow) 

Pouring; Split loess (2.0micro liter) 

pouring temperature: — 350 **FID Detector temperature: — 350 ** [0034][Example 
2] In Example 1, the polycarbonate flake was similarly prepared except having used 
365 g of long chain monoalkyl phenol (b) instead of long chain monoalkyl phenol (a). 
The viscosity average molecular weight, Q value, and the unreacted amount of long 
chain monoalkyl phenol were measured like Example 1. The result is shown in the 1st 
table. 

[0035][Comparative example 1] In Example 1, the polycarbonate flake was similarly 
prepared except having used 198 g of lauric acid chloride instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table. 

[0036] [Comparative example 2] In Example 1, the polycarbonate flake was similarly 
prepared except having used 249 g of pulmitic acid chloride instead of long chain 
monoalkyl phenol (aX The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table. 

[0037][Comparative example 3] In Example 1 T the polycarbonate flake was similarly 
prepared except having used 270 g of stearic acid chloride instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table. 
[0038][Comparative example 4] In Example 1, the polycarbonate flake was similarly 
prepared except having used the octadecylphenol 31 4g instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table. 
[0039] [Example 3] In Example 1, the polycarbonate flake was similarly prepared 
except the addition of long chain monoalkyl phenol (a) having been 292 g. The 
viscosity average molecular weight, Q value, and the unreacted amount of long chain 
monoalkyl phenol were measured like Example 1. The result is shown in the 1st table. 

[0040] [Example 4] In Example 1, the polycarbonate flake was similarly prepared 
except having used 303 g of long chain monoalkyl phenol (b) instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight, Q value, and the 
unreacted amount of long chain monoalkyl phenol were measured (ike Example 1. The 
result is shown in the 1 st table. 

[0041] [Comparative example 5] In Example 1, the polycarbonate flake was similarly 
prepared except having used 234 g of dodecyl parahydroxybenzoate instead of long 
chain monoalkyl phenol (a). The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table. 
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[0042] [Comparative example 6] In Example 1, the polycarbonate flake was similarly 
prepared except having used 210 g of pulmitic acid chloride instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table. 

[0043] [Comparative example 7] In Example 1, the polycarbonate flake was similarly 
prepared except having used the octadecylphenol 262g instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table, 
[0044] [Example 5] In Example 1, the polycarbonate flake was similarly prepared 
except the addition of long chain monoalkyl phenol (a) having been 266 g. The 
viscosity average molecular weight, Q value, and the unreacted amount of long chain 
monoalkyl phenol were measured like Example 1. The result is shown in the 1st table. 

[0045][Example 6] In Example 1 t the polycarbonate flake was similarly prepared 
except having used 276 g of long chain monoalkyl phenol (b) instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight, Q value, and the 
unreacted amount of long chain monoalkyl phenol were measured like Example 1. The 
result is shown in the 1 st table. 

[0046] [Comparative example 8] In Example 1, the polycarbonate flake was similarly 
prepared except having used 146 g of lauric acid chloride instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table. 

[0047] [Comparative example 9] In Example 1, the polycarbonate flake was similarly 
prepared except having used 184 g of pulmitic acid chloride instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table. 

[0048] [Comparative example 10] In Example 1, the polycarbonate flake was similarly 
prepared except having used 199 g of stearic acid chloride instead of long chain 
monoalkyl phenol (a). The viscosity average molecular weight and Q value were 
measured like Example 1. The result is shown in the 1st table. 

[0049] [Comparative example 1 1] In Example 1, the polycarbonate flake was similarly 
prepared except having dried the solid content obtained by condensing as it is after 
adding n-hexane, without filtering. The viscosity average molecular weight, Q value, 
and the unreacted amount of long chain monoalkyl phenol were measured like 
Example 1. The result is shown in the 1st table. 

[0050][Comparative example 12] In the comparative example 1, the polycarbonate 
flake was similarly prepared except having dried the solid content obtained by 
condensing as it is after adding n-hexane, without filtering. The viscosity average 
molecular weight, Q value, and the unreacted amount of long chain monoalkyl phenol 
were measured like Example 1. The result is shown in the 1st table, 
[0051] 
[Table 1] 
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[0052](4) As a Lynn system antioxidant, 50 ppm of yl GAFOSU 168 (made in Tiba 
Speciality Chemicals) was added on the polycarbonate flakes obtained by the 
injection-molding examples 1 -6 and the comparative examples 1 1 and 1 2 of 
polycarbonate, it corned at 270 ** on them, and the pellet was obtained on them. 
Injection molding of the obtained pellet was carried out on condition of cylinder- 
temperature;320 **, die-temperature;50 *#, and injection pressure;7.84MPa using a 
45-t injection molding machine (the Toshiba Machine Co., Ltd. make, IS45PV), and 
the 3-mm-thick piece of shaping was continuously obtained at 35x25 mm of 300 
shots. Then, the existence of a metallic mold affix and the appearance of mold goods 
were observed. 

[0053]When the pellet which used as the raw material the polycarbonate flake 

obtained in Examples 1-6 was used, there was no affix to a metallic mold, and the 
appearance of mold goods was good, but. When the pellet which used as the raw 
material the polycarbonate flake obtained by the comparative examples 11 and 12 
was used, what an oil-like affix is looked at by the metallic mold, and mold goods 
have surface nonuniformity, and shows uniform and smooth appearance did not 
become. 
[0054] 

[Effect of the InventionjAccording to this invention, when mobility is improved and 
carries out injection molding, an affix is not looked at by the metallic mold, but 
straight-chain-shape polycarbonate also with good appearance of mold goods can be 
obtained. 

http://vvn^4ipdl.inpit.go.jp/cgi-b^ 2009/08/24 



09-08-24 ) 0 1 : 5 4 PM ; oh t a n i patent office Obion(USA) Sft ; 0334591 582 # 21/ 85 

W\ZUU.*-Uyt>lSU,A LUJil'AiUtSU UtSUKirnONJ 10/10 



[Translation done.] 
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